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Gastrointestinal complaints may be the presenting
feature of patients with aequired or hereditary angioe-
dema. We descrihe two patients with episodie nausea,
abdominal pain, and cramping secondary to Cl inhibitor
deficiency. In one patient, an acquired deficiency arose
as a paraneoplastic syndrome with abdominal com-
plaints preceding the diagnosis of an occult lymphoma.
Ihe second patient presented at age 61 with ahdominal
complaints secondary to a hereditary deficiency of Cl
inhibitor. The patients' symptoms were due to gastroin-
testinal angioedema, resulting from episodic unregu-
lated complement activation. The biochemical mecha-
nism of tbis unusual syndrome and its diagnostic im-
portance are discussed. A CI inhibitor deficiency sbould
be considered in patients witb unexplained abdominal
symptoms suggestive of intestinal pseudo-obstruction.
INTRODUCTION
Intestinal pseudo-obstruction may occur as a primary
idiopathic disorder, or secondarily as a result of an
underlying illness, including neoplastic, rheumatologic.
endocrine, neurologic, and other diseases {I). Intestinal
pseudo-obstruction often presents as a recurrent illness
with symptoms ofobstruction of the intestines (crampy
abdominal pain and distention. nausea, and vomiting)
without evidence of mechanical obstruction. We de-
scribe two patients with a Cl complement inhibitor
deficiency causing angioedema who had recurrent epi-
sodes of intestinal pseudo-obstruction as their primary
manifestation of this disorder. In one case, an under-
lying lymphoma was identified as the cause of the
angioedema. and in the second, case a hereditar\' defi-
ciency of Cl inhibitor caused the angioedema.
CASE REPORTS
Paiienl 1
A previously healthy 28-yr-old man presented on
September 21. 1978, with a fever to 39.5''C. chills, and
profound fatigue, and was found to have cervical
lymphadcnopathy and a palpably enlarged liver and
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spleen. A heterophile test was negative, as was a throat
euiture for streptococcal pharyngitis. Over the following
year, his spleen remained palpably enlarged, and radio-
nuclide scanning documented splenomegaly. This was
attributed to the residua of mononucleosis. In June
1980, the patient developed recurrent episodes of ab-
dominal bloating, nausea, and post-prandial erampy
abdominal pain. These symptoms persisted intermit-
tently over the next 10 yr. The patient underwent
extensive evaluations ineluding two esophagogastro-
duodenoscopies (EGD). abdominal ultrasound, two
radionuclide scans of the liver and spleen, three eolon-
oscopies. an ERCP. proctoscopy. and multiple stool
evaluations for occult blood, ova, and parasites. These
tests were unrevealing. except for the persistent finding
of splenomegaly. At different times the patient was
diagnosed as having irritable bowel syndrome, inflam-
matory bowel disease (based on the finding of lymphoid
nodular hyperplasia of the sigmoid colon on one colon-
oscopy). and a somatization disorder. In June 1990, the
patient developed pain and swelling of the left ankle.
which resolved after easting for a presumed stress frac-
ture. Similar swelling appeared transiently in the right
ankle a few weeks later. In July 1990. he developed
transient arthralgias and non-pitting edema of the right
wrist and. over the next year, he continued to have
migratory arthralgias with concomitant, transient, non-
pitting edema involving the wrists and ankles. His CBC
was normal on multiple occasions. He had no further
episodes of fever since 1978. and he denied chills, night
sweats, or significant weight changes over the preceding
13 yr.
A CT scan of the abdomen, performed in July 1991,
showed a moderately enlarged spleen, increased in size
from Eebruary 1989. and new nodular densities in the
splenic hilum suggestive of adenopathy (Fig. 1). He was
then referred to our medical center. Physical examina-
tion revealed a palpably enlarged, non-tender spleen,
and non-pitting edema of the wrist, hand, ankle, and
scrotum. Non-blanching, pigmented, macuiar skin le-
sions with "petechial" spots on the lower legs, clinically
diagnosed as Schamberg's pigmented purpura. were
biopsied and revealed atypical lymphoeytes surround-
ing and infiltrating dermal vessels with localized edema
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FIG, 1. Computed tomographic scan of the abdomen (patient
showing enlarged spleen (*) and perisplenic adcnopalhy /arrow).
subsequently confirmed at laparotomy.
Fi(.i. 2. Photomicrographs of hematoxylin and cosin-stained
splenic tissue (patient 1) showing multiple foci of lymphoma (arrow)
and microhcmonhage. The patient was found to have
decreased Cl inhibitor (1.9 mg/dl. normal 8-24 mg/
dl). Clq (5 mg/dl, normal 7-15) and C4 {8 mg/dl.
normal 10-46 mg/dl) levels with normal C3 levels.
confirming the diagnosis of angioedema. His CBC.
ANA. ENA. and rheumatoid factors al! were normal.
Serum prolein electrophoresis revealed an IgM mono-
clonal gammopathy (IgM 746 mg/dl. normal 21-393).
with normal IgG and IgA levels. In addition, his angio-
tensin-converting enzyme was elevated (67.6 U/ml.
normal 20-50 U/ml).
Splenectomy (l500-g spleen) and bone marrow bi-
opsy revealed extensive involvement of these tissues
with a low grade follicular lymphoma (Fig. 2). Splenic
artery and splenic hilar lymph nodes also were involved:
however, multiple liver biopsies were negative for lym-
phoma. In the postoperative period, the patient's symp-
toms of fatigue, arthralgias. nausea, bloating, and ab-
dominal pain resolved, as did his peripheral and scrotal
edema, and they have remained absent for more than
1 yr. His serum complement levels have remained low,
but his Cl inhibitor and atigiotensin-converting en-
zyme levels returned to normal (8 mg/dl units and 43.7
U/ml. respectively) 2 wk after splenectomy. Fifteen
months after splenectomy. the patient was found to
have a large cell lymphoma (Richter's syndrome) with
pulmonary involvement., but without symptoms of an-
gioedema. He subsequently began systemic chemother-
apy.
Patient 2
A 61-yr-old man was admitted to the hospital with
complaints of abdominal cramping and distention.
nausea, vomiting, and anorexia. He had been in good
health until 6 months prior to admission, when he
developed abdominal eramps. occurring in four self-
limited episodes, each of successively greater intensity
and characterized by a crescendo pattern. Colonoscopic
and abdominal ultrasound examinations were per-
formed and were unremarkable. In the three days prior
to admission, his abdominal cramping became very
severe, with assoeiated nausea, vomiting, anorexia, and
abdominal bloating. He noted that his daily bowel
movements were "loose" and that he had significant
flatus. Melena. hematochezia. and hematemesis were
absent. The patient reported a history of migratory
edema for several months, with episodic swelling of his
extremities and scrotum.
Physical examination was remarkable for orthostatic
blood pressure changes and a soft, non-tender abdomen
that was tympanitic to pereussion. with high-pitched
tinkles on auscultation. No peripheral or scrotal edema
was present. Serum chemistries and a complete blood
count were normal. Stool evaluation for occult blood
was negative. An abdominal roentgenogram revealed
multiple dilated loops of small bowel with regular mu-
cosal thickening. The patient was treated with bowel
rest, nasogastric suction, and intravenous fluids. An
upper gastrointestinal series performed the day after
admission revealed localized "coin stacking" in the
jejunum, compatible with angioedema (Fig. 3). By the
second hospital day. the patient's condition had im-
proved and his diet was gradually reinstituted. Serum
complement studies obtained shortly after admission
revealed decreased levels of C4 (7.9 mg/dl; 11.5-50
mg/dl normal). CH50 (20 kU/ml: 22-84 kU/ml nor-
mal), and CI inhibitor (6.8 mg/dl; 8-24 mg/dl normal),
while the serum Clq and C3 levels were normal. Sub-
sequent small bowel follow-through and enteroclysis
studies were normal. The patient was discharged on the
lOth hospital day. His symptoms returned approxi-
mately 1 month later, with small bowel dilation and air
fluid levels noted on abdominal roentgenogram studies.
He was begun on danazol for the treatment of the
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ci. 3. Abdominal film with barium contrast showing locali<red
mucosal thickening of the small bowel ["coin-stacking" (arrow)]
during an acute episode of abdominal pain (patient 2),
angioedema, and has had no further episodes of gas-
trointestinal distress in over 2 yr of follow-up.
DISCUSSION
Angioedema is often unrecognized, although both
the acquired and the hereditary forms are well described
(2). Acquired angioedema most often appears as a
paraneoplastic syndrome associated with a variety of
lymphoproliferative (2-6) and other neoplastic (7-9)
and autoimmune disorders (10, II). It is most com-
monly associated with lymphomas. multiple myeloma.
Waldenstrom's maeroglobulinemia. and ehronic lym-
phocytic leukemia. This condition results from anti-
idiotype antibodies directed against a monoclonal par-
aprotein (type I) (2). The resultant immune complexes
bind the Cl eomplex (composed ofClq. Clr. and Cls)
through the Clq subunit. leading to sequential activa-
tion of Clr and Cls. Cls. when activated, is able to
cleave C2 and C4. This loads to the depletion of C2,
C4, and Cl inhibitor and the release of vasoactive
peptides. Normal serum levels of Cl inhibitor prevent
the conversion of inactive Cl to its active form and the
subsequent activation of the complement system. The
absenee of the inhibitor, whether acquired or hereditary
(a dominant trait with irregular penetranee). results in
the continued activity of Clr and Cls. leading to eon-
tinued complement activation and depletion of C2 and
C4 (12). A portion of the C2 molecule is believed to
account for the increased vascular permeability (13)
which results in tissue edema in diverse loeations. Both
acquired and hereditary angioedema can have a variety
of manifestations, including malaise, ailhralgias.
crampy abdominal pain, diarrhea, laryngeal edema,
and non-pitting edema of the extremities, scrotum, and
face. The episodic submucosal and subcutaneous
edema which results during attacks of angioedema was
described by William Osier in 1888 (14). He noted that
gastrointestinal symptoms were almost invariably pres-
ent in patients with hereditary angioedema, a feature
that has not been fully appreciated in subsequent re-
ports of acquired angioedema. Patients with acquired
angioedema may have symptoms for many years prior
to the diagnosis of an underlying malignancy (3), or
symptoms may appear once therapy for the malignancy
has been initiated (15). In rare instances, angioedema
results from an acquired anti-Cl inhibitor antibody
(type II) (16).
In the first case, it is highly likely that the oceurrence
of the symptoms of angioedema coincided with the
development of the lymphoma. The patient's gastroin-
testinal complaints had been documented for 11 yr.
and the joint swelling had been present intermittently
for 11/? yr. Splenomegaly had been intermittently noted
over a i3-yr period by physieal examination, radio-
nuelide scanning, and computed tomography. His
symptoms of angioedema were manifested as peripheral
and scrotal edema, Schamberg's pigmented purpura
(17) of the lower extremities (secondary to repeated
episodes of edema), nausea, abdominal bloating, and
abdominal pain. His abdominal symptoms predated
the other manifestations by approximately 10 yr. prob-
ably resulting from recurrent episodes of localized sub-
mucosal edema which occurred as a result of comple-
ment activation. In a retrospective analysis, the inei-
dence of acquired angioedema was reported to be less
than one per thousand cases o\' lymphoproliferative
disorders (2).
The second patient was strongly suspected of having
the hereditary form of angioedema because he had a
normal serum protein electrophcresis and a normal
Clq level (wV/c infra). Furthermore, no predisposing
disorder has been identified in more than 2 yr of follow-
up. The absence o fa family history of angioedema is
not inconsistent with this conclusion, given its variable
penetranee (25% of individuals with hereditary angioe-
dema have no family history of the disease).
The rarity of the identification of angioedema may
be due. in part, to lack of recognition of its multiple
manifestations. The diagnosis of angioedema should be
considered in patients whose symptoms can be attrib-
uted to episodes of localized edema, including edema
of the small intestine. Several laboratory tests may be
helpful in establishing this diagnosis. Serum levels of
C4, C2. and Cl inhibitor are typically decreased,
whereas C3 levels are nortnal. Serum protein electro-
phoresis reveals an M component in most reported
cases of acquired angioedema associated with lympho-
proiiferative and autoimmune disorders, Clq levels can
ditTerentiate the acquired form (low levels), from the
inherited form (normal levels) (6), In addition, the
family history may be helpful in establishing the pres-
enee of the inherited form; however, a negative family
history does not exclude it. The regular thickening of
small bowel folds seen on abdominal films ("coin stack-
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ing") tends to be more localized in angioedema than in
general intestinal edema due to other causes (18). The
radiographic findings are entirely reversible and are
seen only during an acute episode. Both the small and
large intestine may be involved, including jejunum,
ileum. duodenum, stomach, and colon in descending
frequency of involvement.
Clinieians should consider angioedema as an under-
lying process in eases of unexplained chronie abdomi-
nal pain. The multiple, transient, and often subtle
manifestations of angioedema may make diagnosis dif-
ficult if the clinician is not appropriately suspicious.
Gastrointestinal symptoms may predate the develop-
ment of cutaneous or respiratory symptoms by many
years, or may be the only lifelong manifestation in
patients with the hereditary form of angioedema (19).
Indeed, the first patient was seen by several physicians
over a period of many years before this diagnosis was
entertained. Once the diagnosis of angioedema is estab-
lished, an oecult lymphoproliferative disease should be
seriously considered. The clinical significance of ac-
quired angioedema. as it relates to the prognosis of the
underlying disorder, is unknown. It may. however,
provide a clue to an occult malignancy and thus lead
to an earlier diagnosis and treatment of the underlying
process and the symptoms arising from angioedema.
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